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(54) INTRASURFACE MAGNETIC RECORDING 
MEDIUM AND MAGNETIC STORAGE DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To maintain a stable 
recording state even when high density recording is 
performed and also to enhance a leakage magnetic flux 
density from the surface of a medium by forming a 
recording bit in the direction where the magnetization 
of the medium is made approximately in parallel to the 
medium surface and in the direction approximately 
orthogonal to the direction of a recording track and 
forming an auxiliary bit . that is approximately reverse 
to the recording bit in the magnetization direction on 
the both end parts of the recording track direction. 

SOLUTION: A medium is formed by providing a base film 
0602 consisting of Cr or an alloy comprising Cr, a 
magnetic film 0603 consisting of an alloy comprising Co 
and a protective film 0604 comprising C in turn on a 
disk like substrate 0601. The magnetic characteristic of 
this medium makes a ratio of coersive force Hc(&bottom;) 
measured by impressing a magnetic field approximately in 
parallel to the medium surface and in the direction 
approximately orthogonal to the recording track 
direction of coersive force Hc(//) measured by 
impressing the magnetic field in the recording track 
direction as 1<(Hc(&bottom;)/Hc(//))^2. Consequently, a 



signal can be recorded and reproduced in a high density, 
and the recording density per square inch can be made to 
s 2 gigabits. 
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imxm 1 1 v k*6©«#wc «fc o . «<*©6SKb 

r. WKB¥tfTSSh7 7 ?:&iej4BSfi3£-ra:£ 
lAHC»»*EWnL.r«St A;ffBBW3H c (± )48E» F 5 

» ^^(fijtcii^^EnflnuriijSLfcfiiag^H c c//)© 

tbH c C-l )/H c 1 J£Lk2 6lTt»4 C 4 £«J 

Si 4 t z wpmssmmto. 

^licmn^BumLxwmbtcumtiH c (± )&e» f 9 

ttH c (X )/H c C//)#l.05fcLL 1 . 6 JiTPC&-5 C 

<t ^ts® 4 rzwnmsiissmt*. 

f 9 * f *ifii3&J±iEn«K(o»«©n«3Erisi-c*4c 4 
z%mt t zwtmsisi&fm. 
[H^ss4 ] area 1 #>e. 3©c»-rti*»Btt©fflrt«a 

IB^t*? F*^0^Sfc«>©8BS^? FStT-4. ±IBse 

h»#j»5 ] tt^4ieis©ismia^sic*$^-c. ± 

IBIBSS Y=?v >7<D>pts. < 4 i 4% £*»-:£©i&S|S&St,> 
9 F©Wb7^4iiBSi£rS]£©«l&fc'? h^RS-TSfc 

[0 0 0 1 ] 

cwiMietessatc^o , #tc 1 >^*fco 2 
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*©fifl«E»«**ffl«r»fc8B«Ete«(CB|-r4. 
[00 0 2] 

[fi£3fc©ftffi] /<-v*vuri J:*). 

^*sai©*s»fc3fti«8e>6*iri>4. c©/c©, asm 
x-f * ?tta©ffle&«Kgff&£c t#&2Rvib&. 

[0 00 3] ^©fiSm-r •< * *«Il«©ft? D ©lii 

lata Ltc 4 »©nBfttoioma«ia 2 tc^r. mm 

SS*iifes6-5fcto, 2 5 0 k F C I ©ffig-CfBiTrS C 
4£#x.£4. IBiSF7^^fSl©t- ^ Ffittl 00 n 
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nmt*6fc*, SBIIS F^*^:frfattfa7ffl©fiattfilT- 

[0004] m2 icnkbfcimwwtssrcit, mm-rz 

S; (#Pg^-7- 249201 4») ^Sigstirt^. S/c. ®e 

io 3fe©^«a«B»*a<waiirctt. njs^i6i«:!i{t*3S 

9I»t,Ta^LfcfiHtt&K:tt:'<. 1 .23>6 1 .5{g?IK 
[0 00 5] 

[^^s?j^L.cfc i 5 4-r^pja] aaaamiai5*s;4 f 

9-;US2MIB^S:-C(l#*IBISL/c4 j*©sB 

iss{bt^!iM©^ia5r-en^n03, succor, en 
20 jg-r * ta§s tr f ©a^su-miubjust » «c 4 a 

sa^©iiiaBaa^^*ir»fci&. ^#«:e#*tfttfi-r* 

fcJftJCtt, 5B«^9 F©r*±S ; Sr<g< TS^^A-S. 
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[0 00 7] 
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iais f =? -j i'^ifii©Mffia5{csafs \%wterfifa 

[0008] *mi<D®mmMmc{m*&mLfca 
40 *©safb««©«aaa*H i ccs%r. ^mh^^um 
icm&r stmvv f i o immhikj f i o 2©-e 

ft-etUDS^SG-CW. 8BKb**Sl»«ca!|Sr#4ftSA:ft. 
WBaW9{c*»K3HettiMHafbtt«*«-5 C 4 ifi-C # 

mtv F 4MBjt*-y F 4©S^g|5r«6a<b©57lSj*5iS*tSJ 

*4&o. c©s^aj(c«iiffi^^o. sia^©«ia 

50 Kjt' y F*JBiWS' 4 MB3:ttt». ftlftOWtSSttU:. 
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[0 00 9] fcLh© J: 5 ttfiflMBMHHIRKH 6 «:-«* 10 

^T=fc5fc«{*±{c3g3ST£c4#-c#-5. Ni-p% 
7i * ? *3s«#>6&sR«tt©a«6 o i±(c. at 

16 0 2 £/rbT. C o£#tf£-:£#> 6% •5B5fflg60 
3> 4>ft < 4 4> C &#tffi!gJK 6 0 4 fcJKWBsW *. 
C©4£. T*II*SW4if£K:tt. Ttt&$£S«4© 
mcc*SBieffl<!>*lHP. W»tt©i*lJ:«©3ia(CJ: 0 . c 

[ooio] Mw>msm\&t &f*®fcss^f 
ifjSLfcffise^H c cx)ii^n f 7 ? 5>2naicc»ff*BJ 
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C//)* 1 ltLh2«T4-rSC<i:^ fB&fc' 7 F 

[001 1 ] &fiB#©J£H c (X )/H c 1 <fc «3 
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0 <&«.». — #. «^^©J:bHcCX)/Hc 
C//>**2J:'Jt>**<&44. 1«$gS^jA^©fflB 
MTOK J: **»DSflW*** < tt o r L 3: U«F* L- < 
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[0012] 35 fc. SfeBcttT^*^* u>^jax^ 40 
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[0013] ^B^rtJtBMk zjsfttmm&rz 50 
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:frS](cS8{b=&i6iw-cias§tf 9 f s 4 i,-ct»* 

^©ffiWb*iMF«3-C - 4 5 S~ + 4 5 S©ffiffi-rfBMk F 
7 7*£i63^£:frfafr6^*lTL35^C4#*-5>. L, 
*>U $SfO£§iLtB. SS^©fiBMb©BrtfiS^-*i 
IBjStf -7 F raoagSSrWi & *K §B® F * *©p| 
«m(c3S«tf7 ht«Wb^|ol*!ffirt-CI«j£|Sl|f©fflg(j 
b? h£ff2*£T£C4;05Sg-C;&-5A:«\ IBISF^** 
Ktt TT£tB;tflW&^b©;£fatt&K:P4jS4 & 

[0014] ^^©iB^ea^btt^^^-rsfc^K: 
at. a»o. -en-5 t n©s8S8»«-rses4sa»w«: 

M^bt3 o©S2^3T*^fSUfc##ii^#«©fBiS 

c©<t#. ^6©2o©ea®rji5 
e£-r-5.tf>^©ism=jr (£«s) i-e©MSccffig?ti 
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f BIUfi5#©®rtfiS7>*BSS*W(Sl 4 a S J: ^ (Ciettttf^ 

[0015] c ©iB^»f^(iia 5 ictarj: *) tc, t^'^co 

iS^nr 5 0 1' 4*©MSg©e^=iT (ffl 

BjfiSS) 5 0 1* ©3^;K3D^<^T6l?:j3!Kr-5S?U-C 
W«64tt5. IB^ » FfS-fKHtr fe. IBIS h7^ 
*rSl 4 iSi£3S^ a^lSl 5CiS® * 4 ^iBS-T 5 1 b X t » 4 

■s^i^i*' 6-45 a~ +45 s©ffiH-c-r nr 

[0016] C©Jr-5K:^fiS3ti/clB$Ue 2; f-*>6©fi 

m 7 tc^-r <£ -5 a«i*©^ - - a a mommtn 
zm^tcmsmtmmzMmLtcn&^v fjrt- <mr 
— > K*¥") 7 0 i *ffli,^c<!:-e^ai-rsc4*5-c# 

©IB^ h7 7 ^^(DlK:it3S1-4^inj©itii. (S^ h 5 f 9 
IPS) ?rilS^C<l:D0fig3naiBSiiti- F©h7^fifl 
i0*>!*< Lt, ISKjtf^ F4©S^g|5CCMR^v F^ 

L-^tifctocfcOWSEL/^. tBSktr? F©h-7 y^i|ii«> 
IB^^^ F^©iSBS@©iH4^i- ^7'giCJ:oryiS 

&€©*§£ y T-i^jsofc+t $ tmmn\ s>^> 

[0017] IB^ » F3R-T-4MR^ F*T-« 1 o<D 
18^^ ? FX7 W^±CC^BK$n-5. 010 (a) 
*^BJ©!S«^ -;F^7-f ^{C*JW i> , IBS5^ y F^-T 
iMR^j F^i©ta*f^<£(4SM^^««®^*t 
(Sl-rSM*6m/ca-C$).5 0 ffi^^ Fnr«**©2 
o<75^eSl 0 0 1 4-€-©W<ffJ«:iBSSn/c2o©ffiaJ!j 
mm 1 0 0 2a»6£t£. 1 0 0 3 tiMR^ fss^-c* 
1 0 0 4«->-^ FKr*6. 2o<D3EfiB@©-£ft 
-en©*^ 1 0 0 5 4 1 0 0 6 ^rM^^©*.^ 1 0 0 
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7 CftZim^v F©4M>«fcl»M0 rf»6 2o(D 

ifiBEffi©^*ii4iti» 1 0 0 8 fC3ll>fcSSI 10 0 9 
4. v F<D*4> 1 0 0 7 iMR^? KSR-^O** 

1 0 1 0«ttA,ft:flURl 0 1 l©arrft0*-4 5*^ 
+ 4 5ft<D«HK*4J:5CCTSC4#Jff$ IBSi 
•^y Ff+iMR^ ? F*?-<Dffl»fa&<aB#C<Dl8H 

Eflktr? h±0CMR-N* F*^F*iEll«cflka»»-r*C 

[0018] S6ccft-^*iSJBK«:«ffl-rs/c«)tctt, 
H8Ccin-rJ:5tt:* ±EE*tr* h&flHfrb:? H4©« 

8Ql*HKraci3>s»*Ll». CCD®^^A3580 1 

FJHP8 0 2CCa£< C4tfT#S. 

[0019] ««*6©»a»**iwiH-rsfc«6, 09 

iCTSTi 9 *CMR|gT-3JS9 0 2 ©Mffl!J*i*2fiB«©«;fr 
fcttS^-iUFQ 0 MR^y FJfcT-9 0 2 

[0020] CCDMR-^y F*^©BSK*A»±E»^ 
* F*-?-4©ffi*fWattillHflR», 0 1 0 (b <£ 
5{c-rsc4#»*LC\, H10Cb)B, *«?8<0BBESl 
FX^yccfattS, E«^? FS-ftMR^-; F 

ocd^SS^I 0 2 1 i^(DMWJCCIEg^n/c2o(D«B!j 
1BS1 0 2 2^6ft«. 1 Q 2 3»MR^? K*-f<0« 

ssBAarcao, i o 2 4ftt/-juF«r*4. 200 

1 0 2 5 4 1 0 2 6 *ft-&K^ 
0 2 7 (filSL ChtBfi^? F<D*<l>4P* 
-SO 2 o©3EaBE«<D*^*il4iS« 1 0 2 8 &C5ll> 
0 2 9 4, E»^ ? F©** 1 0 2 7 iMR^ 
v F*^OMfc\*©*H> 1 0 3 0 «MM,A3ttt 1 0 
3 l©&-ri*0#s-4 5^<D©ffi&C&£J:5 
CCT«C43Wff*LC», E»^* KJR^fiMR^? F* 

nm^ v f ^ l tcmm i^^hjcmr^ ^ 

F3R^F*iEWK:ilil»«>r4C 4#B»4ttS. 

[0021: *«wosE«awttfc«**ia-rsfc«>cc 

Cft£fKR{fc-rSfc# % HI 2K^-f J:5&fe»h5? 
^^C0Sit3£*r-5^5Cieiib'^ FSrJpjsJETSffirtfiBE 

©WSKtEfie? h 1 2 0 1 45i®rtt?BSiS!l^#©1iW 
t'? M 2 02 *Mlt^^ 0 MffiJt'^ FtfJtflH© 
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mfj£L>/cS*4|^cci,-c. IBS hvvZtm 

&mikt Ztc&iatffl D«4 Lttifitifi L < , h 9 * 

[0 02 2 ] CCD J: 5 ttK«BBKt«!B*»«riE«^ 
io y F©«JStt, 0 1 3 tc^TJ; 5 cclBBWfcr *S. 

[0023] &±<D£5tj:*mi<DmtommMmm&± 
mm*^? F4<D«^t>iftCcfco, i^-r>^*/c«3 

[0 02 4] 

CHifePf 1 ) *^O^SB«E«WtflMD(i#E»l»Cc 

ft^w&T&wzfcmtistctmv y v i o \ <omm 

* F 1 0 2*Mn B COcfc5ttE»BWbtt«»ia5 
«**-TJ:9ftE»^?F F«cJ:or?Kj5»-r5C43W 

B^*r^^ffi]tC4o<DfiBEg^rffiaLrA0, *^CD=ir 
(£ffiS) 5 0 1' iSS<7)37 (MR&fiBS) 5 0 1" 
4T«3>f;U5 0.2O*<^IaI*jJ!K:0T*S o 
5 0 3*6Ett***«0T. Etfttff5 0 4^:^^ 
1±^ 0 C<0«ffCCj:D, IB^fcT^ h5054Cti4ffi^r 
BSi»rfiI#CDSBMfc*W"r 4*8&t 5f F 5 0 6 ZMffrfZo 
30 C©IS»^y F<D«SH«J!^l*7^TfcACCto*kO-?> , r 

[0 02 5 ] KLbDcfc 5 «:E»fi»bKlK»H6 ^-^^r 

7^^1S^6^5n«tt<Dlf 6 0 l _bCC, ^ 
<HCr, fcL/<«C r*$tf^^6tt5Tfl!sK6 
0 2*R#. C<0±CCCo%$tf^fe^6Sc4SBEffiH6 
0 3, ^<C<4feC**to«ag|6 0 4*J«^»JSW- 

40 S. 

[0 0 2 6 ] ccr, W«Cffl!ttC4«, «»OfiB»4$ 

&4LT, «itf®tcBS¥?f-cE^h7 ^^^rrai4SSii:5S 

C//)©JtHc (i)/Hc C//)* s l«±2HTm 
Cir*^ D 3 6Cca*L<», «ftffiJC«mfrE» 

/cffi^H c c± )4ES h 7 9 zwntcmnztPttiUT 

itL/cSl^Hc C//)CDJtH c(i)/Hc C//)* 5 
50 l .0 5H±-l .6JWT4rS. 
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[002 7] *»B©«We»5Ef3MC J:oTE»3*ifc 

-C#-5>„ tmnv h 7 0 3 ifflSOf y F 7 0 4©3*£35 
K«fiSEg#f££LTI,>S/ci*. £f8J«t$3&7 0 2#it?$ 

-r*. taskt^ ni±*MR*-?-7o ia>6ftss£^ 

? F *j£fr S If 4 <b . IS® bf * F 6 <Dmmm<DJ5ft 
KlED-r. MR3R^©«^fitn*s^t-r5. C©<ti*. 

<D I- =7 v *ifl*iefilfcr ? F ©««*•) fcifc< b-c. ffiBfrtr 
s. F i ©a^SPCC M R 6 tt ^ <fc "5 K b fc^r 

[002 8] 5 6 CCM#£ilS!&^Ctfcffi-r 
H 8 JCthT J: 5 tt«a©W^ f Ftffll>SCi*ai 
U>. i«i*#>6©it?$&3i8 0 3 «. IS^fcT 

iiisjtr » f 8 o 5 tcoa^jaLhr*t»*aE*«*t». 

SJ:5K^? F£tit«SW>U ?<©«I4MRf-f 8 
0 2(CSfE-rJ:5K:TSC£r. «^W*fea^JJ!iS#6n 
-S. MRIfiltH, /^-vn^^CjiSCMR^ 
©ft!l(C. g*^g*n^£*JfflLfcGMR^*/iH> 

•si. **ftB£W#*«»6*n:»*u». 

[002 9] tit. W^(C," BSTSfSiStr-y F*>6 
<Daatt£*MHU KiST*>6CDiPHjBB»© 

KjffglA*. CftKtt, 09K:7j*-r<fc J 5K: > MRjgT-SB 
©MffliJ*l^]gSS^©^6%€>'>-^ F9 0 3~emtiC 

[0030] «±© J: 5 ftlHIi-v „ F' iB4^ » Ftt. 

#s**±«ciea-rs., c©<t£. tasi^;. f©*ml»i o 

2 7 iMR^ v F3R^-©«a^A38 1 0 2 3 ©t*M> 1 0 

3 0 1 0 3 1 i. IBii-^ » F©£BBS©& 
WC^fT-SS^l 0 2 9i©&tft9*-4 5g-+4 

5is©«Htt:asj:^«c. **i«*D*iP*Eir* ; sc 

[0031] m&Lftmmittmpkm&i-r zmftmm, 
tea^sccfco. *^wise*©srtiBiik««c«:faiiis 
*K»*ffr»fci*jii. ai i«:^-rj:5fcs£Htfj©te 
e>n?c. 5 k f c i ©d# 

«rl 0 0 96£l,T»MMtl/-C*S. BMBfeffiOrtt, 
fE®t'? hits ( h-7 8 0 0 nm. ffiB&tr? F*i 

20 0nmilifc„ S^iUttt, ~>-;l/FffflPg2 
OOnmt, M R^T-4C«0 7 iCTK-T J: ^^ii^©S^ 

&<Dmgi&mm#<DmtmK:m s Kf'C3BM f 5 ? 

(X )«2 5 0 0 O e , OS F =7 v f;fr|SKCSB??£EPJjnL< 

ne.©«fiB^j©J:bH c i± )/h c <y/ya. 1 . 1 4 -c* 
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S. — J±®JFII{crac»/c^©Hc C±)5i2 2 0 00 
e. Hc(//)B2 5 00Oe740. C©J£HcC-L) 
/H c CVD«0 .8 8 T&S. Mj$Ufcifii§H8<t1#JIg 

[0 03 2] trnmrn 2 3 ms« 1 xm^ttusssmm. 
Fawttfts. cn^s*{tr-sfc«b. si2«c^-rj: 

10 5 ftlE® F 9 » ^^(Sj{CB§fi3£-r ^^[SjKSfBfSt- * F 1 

2 0 1 ^ssfts-ti zwftmmzmtticto^x. Mm f 

rWBJ!|fiJ*©ffB&b:* F 1 2 0 2 4MLt^m». * 

[0 03 3] *Hife^I©J: -5 ^ElMBKbKMI^fiK-r S 
le®-^. ? F©fll^B. 01 3(OTtTJ:^K:fS^bT# 

20 s„ 12^^ » f a? 1 3 0 1 mm fiffticmtt. 
3£-rs#rsj(c3o©fiB@*ieKLT&<9. ie^tr - 3 h 1 

3 0 5&mf&rZziT±WB})t7 Fl 3 0 6£^J$T£ 

37±tn-/JH 3 0 2©3§< *|i&]*3MK;or*So m 

M1 3 0 3^6l2liSijS*zjSUr. EJN»9M 3 0 4 
C©IW<fcD, 9me~J F 1 3 0 5 t 

ctiiffirtrKj£[fij^©«{fc*wr-5ffl»!;fcr^ F 1 3 0 

6 £fl5j£T6„ »ffl>tr ^ F© F 7 ^ i'lJiBi^T L i>9m 

t* f © f -7 ^<s«t < -r&<&g& < . 15 cmx 

&iXi>m-bfj:i,\ fflBfttr^ F*^{fT-5ft:«>K:« s 
30 ffigfjtr v F iie^fcT 7 F© F 7 ^ita?rP ClCLtcXW 

F© F 7 v ^itl^r^< -Ttl^^. 
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[0035] cn^-c^rt/caMfs^^-rfi-^* 
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